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DETAILED ACTION 

Election/Restrictions 

Applicant's election without traverse of claims 1-13 in the reply filed on April 9, 
2009 is acknowledged. Claim 14 is withdrawn from further consideration pursuant to 37 
CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable 
generic or linking claim. 

Claim Status 

Claims 1-14 are pending in the present application. Claims 1-13 are elected and 
examined. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-6, 10, 12 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tender et al. (Electrochemical Patterning of the Self-Assembled 
Monolayers onto Microscopic Arrays of Gold Electrodes Fabricated by Laser Ablation, 
Langmuir, 1996, 12, 5515-5518, cited in the IDS). 

Regarding claim 1 , Tender et al. teaches a method of forming coatings of at least 
two different coating molecules on at least two electrodes, the method comprising: (a) 
providing an array of at least two individually-addressable electrodes (i.e., electrodes A, 
Fig. 2), (b) allowing a layer of a masking molecule to adsorb onto all electrodes (i.e., 
immersing the substrate in ethanolic EG6S, page 5517, left column, first full paragraph); 
(c) inducing electrochemical desorption of the masking molecule from at least one but 
not all electrodes to expose a first set of exposed electrodes (i.e. desorption of EG6S 
from the electrode A, page 5517, left column, first full paragraph), and (d) allowing a first 
coating molecule to adsorb onto the first set of exposed electrodes (i.e., immersing the 
electrodes in C16S, page 5517, left column, first full paragraph). 
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Tender et al. further teaches that the process is repeated to form more than two 

different monolayers as follows: 

It is important to note that the extension of this technique to patterning 
more than two different monolayers (say n) should be straightforward. After 
microfabricating an array of n individually-addressable microelectrodes, exposure 
of the entire array to a 0.5 M ethanolic solution of an alkanethiol should result in a 
SAM of that alkanethiolate only on the first element if the other elements are 
biased to a sufficiently reductive potential or have been previously modified with 
another SAM. Then, by sequentially releasing potential control of the elements as 
the array is exposed to 0.5 M ethanolic solutions of different alkanethiols, it 
should be possible to build up a microscopic array consisting of n gold elements 
modified with SAMs of n different alkanethiolates. (Page 5517, right column, 
second full paragraph.) 



Tender et al. differs from the instant claims in that the reference does not 
explicitly teach providing a masking step between application of the first coating 
molecule and the second coating molecule. 

However, Tender et al. recognizes that "[c]ontamination of monolayers previously 
formed on other elements may occur by displacement of monolayer constituents by 
alkanethiols in solution. Such cross-contamination may be minimized, however, by 
using low concentrations of alkanethiols and/or using short Immersion times and/or 
using analogous disulfides." (See footnote 25, page 5517, left column). Furthermore, 
Tender et al. explains that EG6S SAMs function to resist biomolecule adsorption (i.e., to 
mask biomolecule adsorption), whereas C16 SAMs function to promote biomolecule 
adsorption (page 5517, left column, second full paragraph). 

Since Tender et al. recognizes that contamination of monolayers may occur on 
previously coated electrodes and that certain molecules function as a mask for 
adsorption, it would have been obvious to one having ordinary skill in the art at the time 
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the invention was made to have exposed the electrodes to a masking molecule, 
because it would minimize the displacement of monolayer constituents by the different 
alkanethiols in the solution, as suggested by Tender et al. (Page 5517, right column, 
second full paragraph). 

Regarding claim 2, Tender et al. teaches that the array can comprise n 
individually-addressable microelectrodes, which suggests that any number of 
addressable electrodes can be used. Selecting the number of individually addressable 
electrodes to suit the desired application would have been obvious to one having 
ordinary skill in the art. 

Regarding claim 3, Tender et al. teaches that the extension of this technique to 
patterning more than two different monolayers (say n) should be straightforward. It 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to have repeated the process multiple times in order to form a coating of 
more than two different monolayers, as suggested by Tender et al. (Page 5517, right 
column, second full paragraph). 

Regarding claim 4, Tender et al. teaches that the electrode dimension is not 
more than 50 urn (see Fig. 2). 

Regarding claim 5, Tender et al. teaches that the separation between the 
electrodes is not more than 30 urn (see Fig. 2). 

Regarding claim 6, Tender et al. teaches that the electrodes are metal electrodes 
(i.e., gold, page 551 6, right column, first full paragraph), and that the masking and 
coating molecules are thiolated (i.e., EG6SH and C16SH). 
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Regarding claim 10, Tender et al. teaches that the coating molecules are 
polypeptides (i.e., antibody or protein, page 5517, right column, first full paragraph) 
modified with a function of group capable of adsorbing onto the electrodes 

Regarding claim 12, since Tender et al. teaches that the technique can be 
extended to patterning more than two different monolayers with an array of n 
individually-addressable electrodes, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have controlled the potential of 
electrodes from which desorption is not required, because it would prevent the 
previously formed coating on the electrodes from being desorbed. Since the electrodes 
are individually addressable, they can be individually controlled. 

Regarding claim 1 3, the application of the voltage by Tender et al. is either AC or 
DC, since an electrical potential can only be applied by either AC and DC. 

Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tender et al. in view of Barton et al. (WO 99/51778). 

Tender et al. teaches the method as described above. Tender et al. differs from 
the instant claims in that the reference does not explicitly teach the specific coating 
molecules of the instant claims. 

Barton et al. teaches a highly sensitive and accurate method for the detection of 
genetic point mutations in nucleic acid sequences and its application as a biosensor. In 
particular, the invention relates to electrodes that are prepared by modifying their 
surfaces with oligonucleotide duplexes combined with an intercalative, redox-active 
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species and their use as sensors based on an electrochemical process in which 
electrons are transferred between the electrode and the redox-active species (page 8, 
lines 25-31). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have deposited the oligonucleotides of Barton et al. in the 
method of Tender et al., because it would enable the electrodes to function as a 
biosensor for the detection of genetic mutations in the nucleic acid sequences (page 8, 
lines 25-31 of Barton et al.). 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tender 
et al. in view of Chan (US patent 6355420). 

Tender et al. teaches the method as described above. Tender et al. differs from 
the instant claims in that the reference does not explicitly teach applying an electric 
field. 

Chan teaches that the orientation of DNA in an electric field has been well 
studied (column 84 lines 40-43), and that DNA molecules and other polymers align 
themselves in the direction of electric fields whether in an electrophoretic gel or in 
solution (column 85 lines 19-23). The implications of DNA alignment in an electric field 
further support the fact that DNA molecules and other polymers can be driven across 
nanochannels in a linear fashion (column 85 lines 23-26). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have applied an electric field, as taught by Chan, in the method 
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of Tender et al., because it would align the coating molecules, such as DNA molecules 
or other polymers, in the direction of the electric field (column 85 lines 19-23 of Chan). 
The application of the electric field is either AC or DC, since an electrical potential for 
providing the electric field can only be applied by either AC or DC. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LUAN V. VAN whose telephone number is (571)272- 
8521 . The examiner can normally be reached on M-F 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/Luan V Van/ 
Examiner, Art Unit 1795 
April 23, 2009 



